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A retractor suppon apparatus (10) of ttils pn»em invention include a fiirsi.sil^ut ann.= (l4). a second suppoit.arm (16X and a fint 
cbflipSng member (I2X The BrM (I4);.and.secbnd (16) flipjplbxt anns each have a;piyot bail (19) attadted thereta.Tlie first clamping member 
(12) has a damping bore (32) that is adapted to feodve and engage the pivot bails (19). The tint damptog member (12) retains the fiist 
(14) and second (16) suppoit amu in a selected posiboa when the clamp (12) is lnian open position. Ttit first clamptog member (12) 
secures the first (14) and second (16) support anns in die selected position when the damp (12) Is in damping position. ' 
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CLAMP FOR RCTRACT i 

, BACKGROUND OF THE INVENTTON . • . . 
The present inyention relates: generally to a surgical retractor 
5 apparatus. More particularly, the presttit invention relates to a clamp for use 
. with a retractor support apparatus having a plurality of retractor suppprt anns. 

. While performing certain wgipal teqhmques, it is desirable to 
retract tissue, adjacent an inqision to enhsm^ surgeoa s ability to perforin the 
, desirejd surjgifXil techmque.. ^ ^^ j^ typically accompU^ed by mou^^ a 
10 retractor apparatus to an operating table. One such prior art retractor apparatus 
is disclosed in LeVahn et al. U.S. Patent No. 4,949,707, which is assigned to the 
assignee of the present application. , . 

.The LeVahn et al. retractor apparatus, includes an extension rod 
diat^ is , attached to a first support rod with a fprst clamp. The LeVahn et al. 
15 : retractor iippanrtus; also includes a second support rod tha^ at^ched to the first 
support rod with .a second damp.. The first pd seconci support rods are 
^::,i > c/ configured tp /extend oyer the.2^ sides of the incision. 

IVhen using^the,Ley^ al, retniptor apparatus; die extension 
•Y , n>^ is mpuntcd^^A r^ the^piijeraj^e^ tab^^^^^^^ a mpuntirig bracket such 
:2p, - i o 9s is disclosed in LeVajm^ et alv^-^ first support rod is.priented in a de^d 
vf . position, and- d^^ j^ clarnp.;ijS;nioyed-tp a closed . postdpri,;. .N secpnd 
siqiport rod is oriented in a dcisited |>psit^^^ and the secpnd clamp^as moved to 
a closed posidoiL At this pomt, it v& possible to attach retractors to the retractor 
support"..Mv/.-'.-- ^. ■■ -tv- .^^ 
25;:, .^^ s'v^^^^ P"°^ ^ rctractot 

apparatuses take a variety of configurations. Two such clainps that have been 
, - :p -.K:>used:^yu4th prior an lettactqrapps^^ disclosed in LeVahn, U.S. Patent No. 
5.020,195, and Gorfaam,^ U.S. Patent No. 5,242.240, both of which are assigned 
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to the assignee of the presieht application. Th6 LeVahn and Gorham clamps each 
contain a first clamp member and a second clamp member, which is pivotally 
mounted to the first clamp member. The first and second clamp members are 
each adapted to receive a retractor support mcu 
5 The LeVahn and Gorham clamps also include a handle for moving 

the clamp ifrom an open position to a clamping position. When the clamp is in 
the open position, the first clairip member may be pivoted with respect to the 
second clamp member. When the clamp is in the clamping position, the first 
clamp member is maintained in a fued relationship with respect to the second 
10 clamp member. 

SUMMARY OF THE TNVENTtON 
The present invention is a retractor support apparatus that 
includes a first support arm, a second support arm, and a fiirst clamping member. 
15 The first support arm is fixedly attached to a first pivot ball and the second 
support arm is fixedly attached to a second pivot balL 

The first clainp mcimbcr includes a clamping bore that is adapted 
to receive and engage the first aixi second pivot balls. The first clamping 
member retains the first and second support arms ih^ selected position when the 
2i b furst clamping member is m an open position. The first clamping member 
secures the fir^ and second suppbrt arnis in the selected position when the first 
clarnjping tnember is in a clamping position. 

B Wg F PEgCHIP TlON OF THg PRAWINQS 
is Figtire 1 is a perspective view of a ball joint clamp of the present 

' -'^ "'inVcntioru^' ■ ■• 

Figure 2 is an exploded perspective view of the ball joint clainp. 


f igure 3 is a sectional view of the^ball joint clamp, which is taken 
along a line in Figi^ 

: : ^iSH'?^ ifa sw^^^^ taken 
along a line 4— 4 in Figure..!. , ^. . _ . r. 

DETAILED DESCRJFriQN OF PREFERRED EMttnn ^ MP^T^ 

A retrac tor suppo:n^ apparatus according .to the present - invention 

^ is. most clearly, illustrated at 10 in Figure 1^ The rctractpr support appara 10 
i^ particularly suii ted for use with mounting surgical instruments^ such as 
reuraciors, wth re;^^ to an operatinjg table^(iipt shown). The retractor support 
apparatus 10 'mcludes a.clamp 12, a first support, arm 14v.a second support arm 
16, and an extension rod 18« .The first and second suppon .anns^^ 16 each 
have a pivot ball 19 ^ttach^d thereto. . , 

An adyant^e.of the.re 10 of the .present 

^ ^inye^tion is that |s,in «i open,position, the clfanp. l2 allows 

the tot ttid second support arms 14, 16, tp.be moved to a selected position and 
then retains the first and second support^azms^ 14^ 16 in the .seiccted^ position. 
Xhi^J^efpre, a surgeon may move thcvfirst and second support arms to the selected 

.position vathput.needing^to^bold tte su|^rt anns untif.the arpis dte^.clamped. 
As 115^, herein, (he term ''retains*^ means th^.first and second support arms 
14» 16 r^in^nin the^ ^^J^l^^ ^ f^.^?!^ .^P9^ 

lis are placed ii^ th^ Elected portion witfiqut need of additional jor other support. 

When the clamp 12 Js in a claiiipiiig. po^tiorLi .the clamp 12 
secure^ the first and second support arms 14, 16 in the;selecte(l position. As 
iisaci l^i^ torn ; secures'* means that the first and second su^poi^ arms 14, 
16 remain in the selected position evra>^^ are placed upon the first and 

..^sjEfpoiul support ^a^ 14, 16,, , 
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Retaining the first and second support arms 14, 1 6 in the selected 
position when the clamp 12 is in the open position enhances the ability to 
: • position the retractor suppbit apparatus 10 of the present invention because the 
first and second support arms 14, 16 do not nieed to be held in the. selected 
5 position when the clamp 12 is in the open position. 

The damp 12 includes a first clamping member 20 and a second 
clamping member 22. The first clamping member 20 is preferably constructed 
from a block of stainless steel that is machined to forin an upper ciamji leg 24 
and a lower clamp leg 26, as most clearly illustrated in Figure 2. A slot 28 
10 separates the upper clamp leg 24 and the lower clamp 26. Proximate to a first 
end 30 of the first clamping member 20, the furst clamping member 20 includes 
a clamping bore 32; which is in communication with the slot 28. 

The first clamping member i20 is constructed to allow the upper 
clamp leg 24 and the lower clamp leg 26 to move towards each other. Moving 
1 5 the upper clamp leg 24 and the lower clamp leg 26 towards each other decreases 
the circumference of the clamping bore 32 thereby enables pivot balls 19 to be 
clamped within the clamping bore 32. 

Proximate to a second end 34 of the first clampiiig member 20, 
the first clamping member 20 has a bolt bore 40 formed therein, the bolt bore 
20 40 is preferably orientated substantially trahsVerse to the clamping bore 32. The 
upper cltoip leg 24 additionally has a handle bore 42 fonheii therein. The 
handle bore 42 preferably has a substantially cylindrical shape and is in 
conununication with the bolt bore 40. 

the clamping bore 32 is adapted to receive a sleeve 52. The 
25 sleeve 52 has a slot 54 rtmoved therefrom. The slot 54 allows the sleeve 52 to 
' c^ response to a force applied to an otiter surface 56 oif the sleeve 52 

such as when the upper and lower clamp legs 24* 26 a^e moVed towards each 
other. 
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; ^"^.-."^^^^ ^^^M sleeve 52, the sleeve:indudes a 

^^^^^ surface v62 of,the sleeve 

. . ^^^^^^f^. ^9 ^ ^^^^ shaped to confpnn with an outer surface of the 
pivot balls 19 to increase the surface are^iover which the slejeve,:52 engages the 
5 pivot balls 1 9.^^ increased surface area provided by the channels 60 not only 
enhanc^ the a^^^^ pf the clamp 12 to secure the support anns 14, 16 in the * 

r ^'^^^^^ PP!^^??^^^'^.^^^ 12 is in the c}ampin^,ppsitiQn bjW the. increased 
. . . surface area cpntacit te^ 

. v.**:^^P^v V^ ^^ !l^^,:^5*!^*J!?siti^^^ is in 

10 , the open position. ' , . , , ^ . 

positioned in the sleeve 52 so that opposite ends 72 of Uie , spring Tq .engage the 

V ' H*: ^j?^^'^- 's'^?*^ i^J^ffiil^i*^^ spring 70 is selected 

?P,^^8. 70*bia»es.,^^ apart 
15 ^ from ci^^ atn^ into the i^^ sleeve 52. m 70 

Jhcreby^ r^M the.pivpt balls,19 in a^elwte^ respcctto tlMj sleeve 

52 when t]^e clamp^ 1? is. ip the open I»sition. - The sprag 7p also permits the 
pivot balls 19 to be PiwMj^jthin force, placed 

. on the support aim to. whi^^ 

^rivtv ? V ^-r JJ'? 22 Nb a.jbo.It.bore,5p 

: ^H>.:*^^^ 4?^^ ^9. the- second 

h i.- ' .^?^?<*. !ii^P'08 2,2. ledj^es the complexiw^ of .arranging the retractor 

r/ ^^:'?^!^!5:^.^!l?^ also 

25 possible to febricate the second clamping member 22 in other configurations- 
, while Tonaining within the scpije of the present inyen^piv 

/ V. T^v^^?^^^'?.?!^^^^ 2tt in 

, :N ^'l?^^ J^^^^ J^P^^^..^^^ secpnd coping, mcnib^^^^ the 
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clamp 12 is in the clamping fiositibn, a bushing 80 is preferably provided 
between the first clamping member 20 and the second clamping member 22. 
Thb bushing 80 preferably has a frustro-conical upper surface 82 and a 
fhistrd'cohical lower sw^ ''^^ 
5 ^ When the bushing 80 is formed with fhjstro-cbmc^^ 

lower surfaces 82 and 84. the lower clamp leg 26 preferably includes a 
- friisti^o-conical lower surface 86 that substantially surrounds the bolt bore 40, as 
most clearly illustrated in Figure 3. The frustrO-conical lower surface 86 is 
preferably brieritated at substantially the same angle sis the firustro-coiiical upper 
10 surface 82 so that the firustro-conical surfaces 82 and 86 are stit^tantially in 
tontact with ' feach other when the bushing 80 is placed adjacent to the first 
clamping member 20.^ ^ ^ 

Similarly, the second clamping member 22 preferably includes a 
fhistfo-cohical upper surface 88 that extends aroimd the bolt bbre 50. The 
IS frustro-conical upper surface 88 is preferably oriented at substantially the same 
angle as the frustro-conical lower surface 84 so that the frustro-conical surface 
84 and 88 arc substantially in corttact wth each other when the bushing 80 is 
placed adjacent to the second clamping iiichiber 22. 

To mamtain the first clamping member 20 and the second 
20 clamping member 22 in an asisembled cohfig 12 
to be moved between the open and clamping positions, the clamp 10 infcludes a 
fastening mecham^ 90. The fastening mechanism 90 preferably iricliides a bolt 
' 92 and a nut 94. The hirt: 94 ^ngagb a threaded region 96 bh 1the bolt 92v 
- Opposite the threadib^ region 96, the bolt 92 includes a handle bore 98 extending 
2S-^' therethrough: ' v.; -...r..- 

The clamp 1 2 is moved between the opeii and ctbhping positions 
with a clamj) handle 100. the clampi liandte 100 preferably moves the clamp 12 
between the 6ji}en and clamping positions using a camming actioru The clamp 
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, . ,^ handle lQO:, inclqdes a grip portion .102 and a pivot portion 104, which is 
, >,p.refeRd)ly prie^^ 102. The pivot 

portion 104. pre^^ has a substantmlly cylindrical- outer surface 106 that 
■ vK ,-H;allows the pivot; portipn 104 to rotate within the handle borS 42/ ' 
,5, , : V ; The camming action is . provided by an-eccentric section 108 on 

. . .. .the pivot portion eccentric section 1 OS is preferably located at an 

: . intennediate , location on the pivot .portion 104; as most clearly illustrated in 
Figure 2. The eccentric portion 108 is offset from a central axis 1 10 of the pivot 
r portion 104, as most clearly illustrated in Figure 3. This configuration allows 
la : the jeccentric po^^ the. clamp 'handle 100 ^through the handle 

.; "bore;98l,-::. V : ; ■ • ■ . ; '■.■<\: ^^^1 •. * : \ ^ 

? :r>:v.: ^ ^ ' further enhance the operation of the :clamp'12v the clamp 12 
y ': fv preferably includes a pair 112; as most clearly illustrated in 

r Figure-^?. Tlie 'sleeve bemngs 1 12varel on 
15.. ...either side of the eccentric. section 108^ The sleeve bearings 112 fmprefm 

c 

constructed. from a strong;and durable- plastic such as-^Victrex PEEK, a linear 
, r - aromatic- polymer of poly(alyletherketone). > : Victrex PEEK js. described^ in UK 

Patoit No. 432 02 24 and may be obtained from 1(21 of >GrQat Britain, 
•x^ The retractor support apparatus 10^ is' assei^ by inserting the 

20 ^^bolt 92 through the.bolt bOre 40 SO. tlutt^ the handle aperture 98 is adja^t to the^ 
, v/handle aperture 4L The pivot portion 104 is tben/insertedwthrough the handle 
^ - . : • bore 42 untilthe efxemric secdon 108 is adjacent to the.handle aperture 98. The 
nut 94 is then screwed onto the threaded region>96 of:the' bolt 92.'^ «^ 

. ..To. preclude the. clamp 12i from, being disassembled by removing 
25 ;;.^ :the.nut 94,fi^ 92^ retaining pins 114 are driven between the htit 94 ahd ^ 

: . V the bolt 92. . Tlte retaining pins 114 deform the threads on both the nut 94 and 
the bolt 92 and thereby preclude the niit 94 from being removed from the 
bolt 92. 
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In operation,: the clamp 12 is initially in an open position, as most 
; clearly Illustrated in Figure L When the clamp 12 is iii the open position, the 
. . cl^amp 12 pennits.the first and second support arms 14, 16 to be moved to a 
selected ppsitipn. . Once the first and second support arms 14, 16 are in the 
5 selected position, the clamp 12 retains the first and second support arms 14, 16, 
in the selected position. It is also possible to rotate the first clamping member 
^ 20 with respect to the second clamping member 22 when the clamp 12! is in the 
open position. 

The clamp 12 is then moved to the clamping position by rotating 

10 the clamp handle 100 with respect to the first clamping member 20, as indicated 
by arrow 1 16 in Figure 1 until the clamp handle 100 is in the position indicated 
by broken: lines 100a. Rotation of the clamp handle 100 causes the eccenttic 
section 108 to urge the bolt 92 towards the upper clamp leg 24, as indicated by 
arrow 1 1 6. Movement of the bolt 92 towards the upper clamp leg 24 pulls the 

15 second clamping member 22 towards the upper clamp leg 24, which thereby 
causes the lower clamp leg 26 to be urged towards the upper clamp leg 24. The 
first clamping member 20 is thereby retained in a fixed relationship with respect 
to the second, clamping member 22. 

r 44ovement of the lower clamp leg 26 towards the upper clamp leg 

20 24 decreases the circumference of the clamping bore 32, which causes the sleeve 
52 to constrict over the pivot balls 19. Constriction of the sleeve 52 over the 
pivot balls 19 secures the fu^ and second support arms 14, 16 in the selected 
position with respect to the clamp 12. 

Although the preijeht invention has been described with reference 

25 . to preferred embodiments, workers sldlled in the art will recognize that changes 
may be made in form and detail without departing from die spirit and scope of 
.the invention.:..-.-:- . ^- • .u. • . ■„ 
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WHAT IS CLArN4Fn Tg> ^.^^ .^^^ 

1. ^ ^^ctor support £^)paxati^ compnsi^^^ • 
a first support arm; 

: - v. . * secpmi suppprt anii, v^erem.the first and second support arms 
. ; , each have a pivqt ball attached thereto; and : , . 

^:^*^V^^*^PW8 'nemte^^ haying a clamping,/ bore; adapted to 
receive and engage the pivot balls, wdierein the first 
r r :.: . r.)5!^PWg:.inembcr retdns.-Uie .fi^ and second support 

; .ajnms; in a,selecte4 PQ^^ vi!en _thc clanip< is in an open 
position, and wherein the first clamping member secures 
, . the firrt^^d seco support anns in the selected position 
when the clamp js.m a^f lamping position. 

2. y ; n^!^ retractor support ^panitus of:ciaim 1 » and further comprising 
a second clamping member pivotally moimted^withf respect to the first clamping 
member. ^; -.-r:-:;. -i^i::^ 

J 3. . : t 1 ^/Hiis retractor support ap^^ 

vjj^ K a bolt retained i second clamping member and 

• > > t-v; :< a the bolt and the first 

-i/.!v:-.u? - ; . elm 
hih. J.: / ;and:Cl3i^ 

j . iA^ ^u^F^rjSt^^ 3, wherein clamp handle 

includes an .e»;4%^ section*: and yyhex^iii the clamp handle engages the bolt 
through the eccentric section. 
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5- The retractor support apparatus of claim 1 , and further comprising 

a sleeve positionable in the clamping bore. 

6. ;^ > . The rettactdr support appitfatus ofdw^ the sleeve has 
a pair of semi-circular channels exteiiding around an inner surface of sleeve, and 
wh^ein the^channels are each adapted to receive one of the pivot balls. 

7. : The retrtetor support apparatus of claim 5, and further comprising 
a spring positioned between the pivot balls inside of the sleeve. 

g V . , ^ retractor support apparatus comprising: 
^-^a first support arm; 
a second support arm, wherein the first and second support arms 

: ^ch have a pivot ball attached thereto; 
aii extension rod; and 
a clamp comprising: 

a first clamping member having a clamping bore formed 
thereiii, whcreiii the clamping bore is adapted to 
receive and^eiigage the pivot balls; 
V : : a secofad clamping membiir pivotaHy mounted to the first 

^ ' clamping rhember, wherein the extension rod is 

attached to the siccoiKi clamping member; and 
a handle operably engaging the first and second clamping 
members for moving the clamp between an open 
■ ^ ■ position aiki a clamping positioiL ■ • 

9. The retractor support apparatus of claim 8, wherein the first 

clamping member retains the first and second support arms in a selected position 
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when the clamp is in an open.position, and wherein the first clamping member 
. secures the first and second support arms in the selected position when the clamp 
is In a xlamping. positipm , , ; / e . ^ . - . : - 

1 0. The retractor support apparatus of claim 8, and further comprising: 

r ...a bolt retained in relation to the second c^ 
. 'c.a clamp iumdle . that operabiy . engagcs; the bolt and'.the first 
clamping member for moving the clamp between the open 
and.damping positions., r .r . ,} c 

. - , 1 1 . • V The retractor^suppprt apparatus of claim 8. and further comprising 
a sle^e positionable in the clatiiping bore, ; 

12. The retractor support apparatus of claim 10, wherein the deeve 

s .has a pair of semicircular cl^^ extending around an inner surface of sleeve, 
and wherein the channels are each adapted to receive one of the pivot bails. 

' :13. : : : Therl retractor support : :iE^paratus of claim 10, and further 
^ comprising a spring positioned (between the piyot; Mlscinside .of the .s 

14. A clamp for use in a retractor support apparatus, the clamp 

. . retaining firsthand . second ^sfiipport amiS: : in a,, selected, position, the. clamp 
comprising: vi a >1 ^-^^-.u c.?^ .iVv?' 

pivot balls attached to the first and second support arms; and 
a first clamping member having a clamping bore adapted to 
receive and engage the pivot balls such that when the first 
clamping member is in a clamping position* wherein the 
first clamping member retains the pivot balls in a selected 
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positibii when the clamp is in an open position, and 

wherein the fiist cltoping member secured 

in the selected position when the clanip is in a clamping 

position. 

151 ' clamp of claim 14; and further comprism^ 

member pivotaily moimted with respect to the first clamping member. 

16. The clamp of claim IS. and further comprising: 

a bolt retained in relation to the second clamping member; and 
a clamp handle that operably engages the bolt and the first 

clamping member for moving the clanip between the open 

and clamping positions. 

17. The clamp of claim 14, and further comprising a sleeve 
positionable in the clamping bore. 

18. The clamp of claim 17^ wherein the ileeve has a pair of 
semi-circular channels extending around an inner sur&cc of sleeve, and wherein 
the channels are each adapted to receive one of the pivot balls. 

19. The clamp ofclaim 17, and further compr^ 
between the pivot balls inside of the sleeve. 
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